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. types of entities eligible to receive ILMS service will allow the

technology to expand without artificial restrictions. Separating
wideband pulse-ranging systems from narrowband and other non-
pulse-ranging systems is indisputably necessary to avoid co-
channel interference, which makes it difficult if not impossible
for wideband pulse-ranging AVM's to operate. Teletrac's own
ope;ating experience confirms this technical reality of LMS
service, and we are pleased the Commission recognizes it as well.

The NPRM's proposal to license multiple wideband pulse-
ranging systems in the same band in the same geographic area is,
however, strangely disconnected from this reality. Sharing would
impose substantial costs on LMS users and providers, would waste
spectrum, and would be unlikely to produce the competitive
benefits sharing proponents claim for it. We are not aware of
any technology which would allow wideband pulse-ranging and other
LMS systems to co-exist productively and efficiently.

Were the Commission to license multiple wideband systems
within a single 8 MHz band, the Commission would completely

subvert its goal of promoting the "efficient operation and






system is operating close to the bounds of engineering
feasibility, so there is no quick fix to the problem.

Economic analysis confirms the lack of feasibility of IMS
sharing. Paul Jansen, of McKinsey & Company, Inc., concludes
that a high capacity, low-cost system is necessary to survive in
the LMS marketplace. Professor Richard Schmalensee, Billiard
Professor of Economics at MIT, and Dr. William Taylor, Senior
Vice President of National Economic Research Associates, show
that sharing would impose enormous costs on LMS providers, making
it highly unlikely that a viable business could exist. Moreover,
they demonstrate that the purported competitive benefits of such
sharing are largely illusory, particularly in light of the
technical requirements that would have to be met.

Homilies about competition, or meaningless statements about
the supposed "fragility” of wideband systems, cannot camouflage
the reality that co-channel operation of LMS systems will not
work. In a number of recent private radio proceedings, the
Commission has recognized that licensees must be protected from
harmful co-channel interference in order to provide reliable and
efficient service. Sound analysis concludes that co-channel

separation is necessary and proper for LMS services as well.
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I. BACKGROUND

There has been much aiready submitted in this record about
the meaning of the Commission's interim rules and the events
leading to the NPRM. Teletrac is confident in its view -- which
is strongly supported by the record leading to adoption of the
interim rules and the language of those rules® -- that the
currently indiscriminate licensing of narrowband systems such as
Amtech (see NPRM § 26) in the wideband pulse-ranging allocation
is inconsistent with the interim rules. More importantly, that
indiscriminate licensing has imposed a de facto freeze on the
ability of wideband pulse-ranging providers, such as Teletrac, to
construct systems.?® Thus, given the certainty of interference
and lack of certainty associated with the Commission's proposed

licensing rules, there is little incentive to make the

3 Appendix 5 to these Comments contains a history of the
proceedings leading to adoption of the 1974 interim rules.
Contrary to the NPRM's summary conclusion in footnote 29 that
there is "not . . . sufficient evidence" to support Teletrac's
analysis, the record, the language of the rules themselves, and
accepted rules of construction all provide overwhelming evidence
that the only realistic construction of those rules is the one
put forward by Teletrac.

4 Given that fact, Teletrac has applied for an across the
board freeze on new license grants and special temporary
authorities until this rulemaking is concluded. Teletrac's
application for freeze filed May 21, 1993 (the "Freeze
Application") has been opposed by five parties on various
grounds. All appear to be based on the reality that the current
situation enables these opponents to continue obtaining licenses
to build systems which cause harmful interference, thereby
further chilling Teletrac's incentives to build systems. As a
general matter none of the opponents seem to rely on the language
of the rules or the proceedings leading to those rules to support
their position.



substantial investments necessary to make wideband pulse-ranging

systems a reality across the country.

A. The 1974 Rulemaking Proceedings

Although numerous companies claimed during the proceedings
leading to adoption of the 1974 interim rules that they would
deploy systems, not one of these ever did. Moreover, all of
those companies knew -- a reality strangely absent from most of
the Comments filed to date in this proceeding -- that only one or
two pulse-ranging systems at most could be deployed in a
geographic area. For example, Hazeltine Corp. stated that there
should only be one or two systems in a metropolitan area.’ The
Institute of Public Administration, then conducting an AVM study
for the federal government, argued for only one system since that
would reduce cost to users, exploit economies of scale and
prevent inefficient high cost, special purpose systems from
preempting the spectrum.® Hazeltine then submitted a petition
for rulemaking which led directly to adoption of the interim
rules, explicitly stating that only two systems could be
accommodated in each geographic area.’

The system which Hazeltine proposes to

provide for AVM information service is based
on pulse transmissions. Consequently, the

3 See Appendix 5 at 3, 6.

6 Id. at 2-3.

7 Petition of Hazeltine Corp. for the Establishment of a

ice, RM-1734, filed Dec. 24, 1970 (hereinafter

New Radio Service
"Hazeltine Petition").



bandwidth required by the system is 10 MHz.
However, one 10 MHz channel will be
sufficient to serve the vehicle monitoring
information needs of tens of thousands of
vehicles in a large population center.
Furthermore, there is sufficient bandwidth in

the proposed allocation to pg;m;t two gulse

s n the same 0
of bandwidth, with 6 MHz of separation (the

ISM mid-band) between them. It is unlikely
that the market would support more than two
high-capacity services in the same area.
Similarly, since transmissions at the
frequencies under discussion are line-of-
sight, there is small likelihood of
interference between systems operating in
separate large population centers. But in the

event two independent stems operating in
se enough t int ence b
-of-siqht transmission is possible, two

different 10 MHz systems could operate
without mutual interference.

-- Hazeltine Petition at 29-30.
(Emphasis supplied).

There is no discussion in the 1974 Report and Order, or in
any of the proceedings and comments leading up to it, of any
intention to allow multiple wideband systems to share
frequencies, of any justification for doing so, or of any method
by which the resulting interference would be controlled or
regulated.

As noted previously a large number of commenters
represented, between 1968 and 1974, that they were developing AVM
systems.? Almost 20 years later, only Teletrac has a wideband

se-ranging system in commercial operation. Given this

history, the Commission should view with great skepticism claims

8 See Appendix 5 at 9, n.23.
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to develop and market a small low-cost
receiver and to develop and deploy a high
capacity system, it is unlikely that Teletrac
will prove viable in the highly competitive
markets of the late 1990s.
-~ Jansen Decl. at ¢ 3.
The Teletrac Petition urged adoption of permanent rules,
since evolution of AVM technology has uncovered various

impediments in the interim rules including

- a definition limiting the service to vehicles even
though the technology has advanced beyond vehicle
location

- increasing potential for interference as systems
proliferate

- the lack of modern technical specifications and
equipment authorization procedures

-- the lack of a standardized frequency for a forward
link, threatening increased potentials for interference

-- an adverse impact on capital investment simply because
the rules were interim.

Petition § 23.

II. DISCUSSION

A. The Commission's Proposal To Expand The Types Of
Entities Eligible To Use LMS Service Is In The Public

Interest
The NPRM proposes to permit LMS services to locate all types

of objects, both animate and inanimate. NPRM q 9.7 Teletrac
supports this proposal to broaden permissible uses of LMS because

it will enable the public to achieve the full benefits of this

12 The Commission further proposes that Part 90 be amended
to permit an LMS licensee to provide service to individuals and
the Federal Government. Teletrac supports this proposal.

- 9 -



service. LMS technology is presently capable of multiple uses,
and artificial regulatory restrictions should not be used to
limit its benefit.

Teletrac agrees with the NPRM's decision to retain the last
sentence of the ILMS definition proposed by Teletrac, which states
"LMS systems may also transmit and receive status and
instructional messages to the units involved." Id. While this
capability is valuable to the public, it should be ancillary to
location services.

Teletrac also believes it essential for the Commission to

(

be defined as a Location and Monitoring Service system that

a) transmits wideband pulses from a unit to be
located and calculates location using time of
arrival or differences in the time of arrival of






narrowband systems are in different bands, and co-channel
separation is implemented for wideband pulse-ranging systems,
these systemé will be able to operate to their full capacity and

rapid congestion should not occur.'

B. The Commission's Proposed Spectrum Assignment And

Licensing Proposals Require Revision

The Commission has proposed to place non-pulse-ranging

systems in the 902-904, 912-918 and 926-928 MHz bands. These
systems would have a maximum authorized bandwidth of 6 MHz. See
proposed rule § 90.209(b) (10); NPRM § 15. Wideband pulse-ranging
systems would be licensed in the 904-912 and 918-926 MHz bands
with a minimum authorized bandwidth of 2 MHz. See id.

The Commission acknowledges that, until now, licenses in the

904-912 and 918-912 MHz bands

has proposed to make the band 1910-1930 MHz available for
unlicensed PCS -- a service that will accommodate systems (such
as wireless LANs and PBXs) now operating in the 902-928 MHz band.

Consequently, while we recognize that there will be
occasional instances where Teletrac can and should work with Part
15 users and manufacturers to eliminate interference problems, we
do not anticipate any need to modify the Commission's Part 15
policies. Part 15 equipment should not be eliminated from 902-
928 MHz.

14 Conversely, as discussed more fully in the technical
studies we have submitted, sharing regimes are likely to
substantially reduce system capacity and performance, assuming
they are workable at all, and would pose significant congestion
concerns.

- 12 -



have been granted without regard to the
compatibility of co-channel systems, the
method of operation of the AVM systems, or
the operating bandwidth of the individual
systems.

--— NPRM ¢ 10.

The Commission further acknowledges that co-channel noise
makes it difficult in these circumstances, if not impossible, for
wideband pulse-ranging systems to operate. NPRM § 14. The
Commission therefore proposes to enforce a separation of wideband
pulse-ranging services from other services. Id. q 16.

To this point, the Commission's analysis is fully consistent
with Teletrac's own experience, and with the interference studies
Teletrac presented with its Petition for Rulemaking. At this
point, however, the NPRM suffers a disconnect. Moving to
licensing of wideband systems, it disregards the abundant
evidence of co-channel interference problems and expresses the
belief -~ without any basis for that belief -- that it may be
possible for pulse-ranging systems to share spectrum in the same
area. The Commission, accordingly, seeks comments on whether it
is feasible for wideband systems to share spectrum. Id.

99 21-22.

The licensing scheme for LMS is the most significant issue
in this proceeding. Adoption of a mandatory sharing regime for
wideband pulse-ranging systems -- in the face of the overwhelming
technical and economic arguments that militate against sharing --

may lead to another twenty-year period in which LMS services do

not develop. Final rules which do not include co-channel

_13_



separation between wideband pulse-ranging systems would
necessarily mean that the Commission has totally ignored the

realities of these systems.

1. Some Preliminary Observations

a. The concept of "fragility' advanced by some

commenters has no content

Various commenters who oppose separating narrowband and non-

pulse-ranging systems from wideband pulse-ranging systems, or who
oppose co-channel separation between wideband pulse-ranging
systems, have repeatedly accused Teletrac of having a "fragile"
system -- i.e., one not capable of working with other systems in
a shared band. Of course, the reality is different.

Teletrac's wideband pulse-ranging system has been engineered
to exist in the 902-928 MHz band with ISM and government systems
being primary. This proceeding will not change the existing
hierarchy of use. Teletrac has not asked for such a change.

That is not "fragility.""

By any ordinary measure, Teletrac's system is extremely
well-engineered and well-suited to operate in the 902-928 MHz
band. The Pickholtz study demonstrates the Teletrac system
operates near the statistical limits of any system's ability to
estimate location. This limit, known as the Cramer-Rao bound,
demonstrates the best that a system can do based on its

engineering design. Persuasive evidence shows that the Teletrac

15 "Fragility" has been defined as "brittle; easily
broken; weak; liable to fail; easily destroyed; frail; delicate.

Webster's New Universal Dictionary 727 (1976).

- 14 -



system is well-engineered and state of the art. It operates
extremely well in the environment for which it was designed. As
Professor Pickholtz has concluded

. . . better engineering of the Teletrac

receiver system cannot protect against such

interference. The laws of physics and

statistics prevent this technical fix.

-~ Pickholtz Study at 23.

The sharing proponents' claims of "fragility" and
"robustness" are will-o-the-wisp concepts. Some commenters like
to use the term "fragile" when describing Teletrac's system
because they prefer labels to a discussion of the laws of
physics. 1Indeed, their concept of "fragility" applies just as
firmly to these commenters' own systems. For example, in ET
Docket No. 93-59, Amtech has raised the question of whether
Radian Corporation's wind profiler radars would interfere with
Amtech's tag readers

[I]t appears from the petition that Radian
would also like to sell its product for use

in areas more densely populated with radio
users, such as in the vicinity of airports.
Such operation could pose a threat to an
increasing number of AMTECH AVM systems

located at airports, including systems in Los
Angeles and New York . . . Even in more

rural areas, wind profiler operation could
interfere with other uses of the band.
-- Comments of Amtech
Corporation at 9.
(Emphasis supplied).
Amtech would obviously consider it no answer if Radian simply

responded by calling Amtech's system '"fragile."

_15_



Pinpoint, which has also proclaimed Teletrac's "fragility"
and its own "robustness," seems to have an even worse problem.
Its system does not work!® -- the ultimate in "fragile" systems.

In short, the term "fragile" lacks content. All systems are
"fragile" given sufficient interference. The real question is
how to achieve maximum efficient use of LMS technology, taking
into account engineering reality and concepts of spectral and
economic efficiency. As we discuss in great detail below,
supported by independent engineering and economic reports from
extremely respected analysts, efficiency goals dictate separation
of wideband pulse-ranging and narrowband systems, as well as co-
channel separation of wideband systems.

b. The concept of competition

Competition is also a term that has been used in a skewed
manner in this proceeding. For example, the Commission in
February 1993 reiterated its view that radio location is
competitive.!” 1In this NPRM, however, the Commission states its
belief that non-exclusive licensing of LMS systems is necessary
to promote competition within the LMS industry. NPRM ¢ 21.

Teletrac respectfully suggests that the view of competition
stated in the NPRM is not in accord with the reality of this

industry. Professor Schmalensee, in an Affidavit dated August 5,

16 Land Mobile News, April 23, 1993, at 5.

v Notice of Proposed Rulemaking, In the Matter of
Amendment of the Commission's Rules to Establish Rules and
Policijes Pertaining to a Non-Voice, Non-Geostationary Mobile-

Satellite Service, CC Docket 92-76 (released Feb. 10, 1993),
¥ 35.

- 16 -



1992, filed in support of Teletrac's Petition for Rulemaking,

stated

Pinpoint and Amtech appear to argue that
Teletrac's proposal to continue licensing
only wideband pulse-ranging systems in the
904-912 MHz and 918-926 MHz bands would
create a "duopoly" consisting of Teletrac and
one other wideband licensee, since each would
have control over one of the two 8 MHZz
wideband channels. But an economically
meaningful duopoly exists if and only if a
supplier of a good or service faces only one
competitor. As Pinpoint's own opposition
acknowledges, there are other competitors in
the AVM market: Lo-Jack, Trimble and
numerous other firms provide various types of
AVM services, in a variety of frequency
bands. Moreover, nothing in the proposed
rulemaking prevents Pinpoint, AMTECH or any
other firm from developing and marketing new
technologies for wideband or narrowband
systems or developing entirely new AVM
services. Contrary to Pinpoint's and
AMTECH's assertions, therefore, Teletrac's
proposal would foster a competitive AVM
marketplace.

-- Schmalensee Affidavit
at q 5.8

Sharing, as discussed in great detail below, makes little
technical sense. See Pickholtz Study, Appendix 1 to these
Comments. Nor does it make any economic sense. Drs. Schmalensee
and Taylor have submitted a study on the economic issues
associated with sharing (Appendix 3). They conclude, among other
things, that:

- Sharing will not necessarily lead to a large
number of competitors, because without co-channel

13 Affidavit of Professor Richard Schmalensee, Exhibit B
to Reply Comments of North American Teletrac and Location
Technologies, Inc. in Support of Petition for Rulemaking
("Petition Reply Comments"), RM No. 8013 (filed August 7, 1993).
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